Sugar-free growth of mammalian cells on some ribonucleosides but not on others.
It was shown earlier that a variety of vertebrate cells could grow indefinitely in sugar-free medium supplemented with either uridine or cytidine at greater than or equal to 1 mM. In contrast, most purine nucleosides do not support sugar-free growth for one of the following reasons. The generation of ribose-1-P from nucleoside phosphorylase activity is necessary to provide all essential functions of sugar metabolism. Some nucleosides, e.g. xanthosine, did not support growth because they are poor substrates for this enzyme. De novo pyrimidine synthesis was inhibited greater than 80% by adenosine or high concentrations of inosine, e.g. 10 mM, which prevented growth on these nucleosides; in contrast, pyrimidine synthesis was inhibited only marginally on 1 mM inosine or guanosine, but normal growth was only seen on 1 mM inosine, not on guanosine. The inhibition of de novo adenine nucleotide synthesis prevented growth on guanosine, since guanine nucleotides could not be converted to adenine nucleotides. Guanine nucleotides were necessary for this inhibition of purine synthesis, since a mutant blocked in their synthesis grew normally on guanosine. De novo purine synthesis was severely inhibited by adenosine, inosine, or guanosine, but in contrast to guanosine, adenosine and inosine could provide all purine requirements by direct nucleotide conversions.